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(54) IP telephony gateway 

(57) The present invention provides an IP telephony 
gateway. According to a first aspect of the invention, the 
gateway provides communications between a swrtched 
circuit network (SCN) and an IP network. The gateway 
can handle calls between clients on the switched crcuit 
network and IP clients on the IP network. The gateway 
provides supplementary call services/features for ca te 
Jortrom IP clients on the IP network, thus providing IP 
clients with similar features to those that are available 
to terminals on a PBX. The gateway is preferably a PBX 
which supports the supplementary services/leatures. 
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Advantageously, the gateway can also provide sup- 
plementary call services/features tocalls between IP cli- 
ents on the IP network. This can be achieved by routing 
call control signaling tor IP client - IP client calls via the 
gateway where the services can be controlled. 

A further aspect of the invention provides an I P net- 
work in which IP clients have access to a range of sup- 
plementary call features/services. At least one of the 
supplementary features/services is provided by a gate- 
way, such as a PBX, at an interface to the IP network. 
A call from an IP client is routed via the gateway to apply 
the supplementary feature/service. 
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-.or a cirie IP telephony gateway and a network using the same as well 

.ooo.. 

TECHNICAL BACKGP° UND 

^ ^rriars want to ofler customers good voice quality 
muttl Data networks operators, cable TV operate* ^ZTTKEK provide IP terminate (either client 

united to a PBX. As carriers build new voice network w traditional circuit switched networks and 

S^SSSSw -yi-SSS? <*">■ - - - ,p- (XO,P) r 

a poor platlorm for telephony services. ^ and can manage QoS enter* 
^S,' Managed .P n« 

TWeSony Network (PSTN) by making PC to PC « Us _free . mm gn ^ characteri2ed by unpre dwtable 

^^database to identity PCs which are on-line and available xo ca.L ^ ^ ^ to 

ocC^ 

^ me difference in tariff structures between the PSTN ana ne business es to make and receive tang d.stance 

calls from standard phones andfaxmachnesats^nrt^myr _ enter a b „ ling , D such 

„„ Tn« dnvict in «» sx"" 811 net""* " W' "» "» " m™,- vendors are Degirwlnalo introduce 
~1?™eS.errn1na^ a, Nortel Netwrarks. CanadaT'An IP 

using the same as we" * 

of the IP telephony gateway. inuon , IO n to provide an IP line side IP telephony gateway and a network 

using the same as wen a° 
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mSTSim a further object of the present invention to provide an I P line side IP telephony gateway and a network 
She slmeas well as to methods of operating the gateway andthe network in partteular to methods and apparatus 
for providing supplementary services to IP telephony networks. 

SUMMARY OF THE INVENTION 
Supplementary services/features 

room According to a first aspect ol (he invention, a gateway provides communications between a switched circuit 
1 iWSS an IP network The gateway can handle calls between clients on the swrtched crcurt network and 
( S SJwHto gateway provides supplementary call services/features for calls to/from IP clients on 
the To^ol £ J pTo^p'ctri similar features to those that are available to terminals on a PBX. The 

o^the IP^woTk This can bfachieved by routing call control signaling for IP client - IP Cent calls via the gateway 

SET P-ides an .P network in which IP dents have access to a range of sup- 
Enta* 2? eatufes/services. At .east one of the supp.ementary features/services .s provided by a gateway, such 
aLTpS alarl inferiace to the IP network. A call from an IP client is routed via the gateway to apply the supplementary 

lSl4J /S Sett PBX is connected to an IP network and provides at least one supplementary call feature/service to 
an IP client in the IP network. 

[001S] The features/services can be one or more of the following: 



- originating restrictions; 

- terminating restrictions; 

. call forwarding (CFB, CFNA, CFU. CFNR); 

- calling line identification (CUD); 
30 - CLIO restriction; 

- calling name display; 

- call transfer. 
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4 , id „ii»„t ip riinnt rails is routed via the gateway, voice traffic is preferably routed directly 

s^rpr^ 

me oatewav the oneway can arrange to route the voice traffic directly between an input and an output of the gateway 

^tSUl naldS r a double decode/encode of the voice traffic thereby avoiding voce quality degradation. Advanta- 
wrthout the need for a couoie oe . of ^ (p netwof|c Advantageous|yi supple . 

StSSSSTSKT- S^-per. This can be achieved by signing between the gateway and the 
Z e re»er~ r d!r Sly between the IP client and the gatekeeper. Advantageously, seances can be provded by an 
apptclZc^neS to the IP network, with signaling between the gateway and applicafon v* the IP network to 
apply the service. 

Gateway ports 

100161 According to a further aspect of the invention a connection between a gateway and an IP dient in an IP 
ntfwork i^roSd by an IP line from the gateway. The gateway has a pool of IP line ports wh.ch can be used for the 
-ScSions r.he-.P clients.The .P-.ine ports are a which are ass.gnedjq a c en for to durafon of 

fo an ^ line on a call-by-call basis. This reduces the number of ports that are requ.red to serve a given number of IP 

Sm i0 p""^^^ an IP line port is assigned to a client, the IP line port assumes the attributes of the client's 
line oata Tus subscriber services such as call forwarding, calling line ID and specialized d.al.ng plans can be proc- 
essed for that client while that client's One data is associated with the IP line port. 

[W 18] AnTpXt can be identified by a virtual directory number (VDN) and an available port by a physcal terminal 

The core switch can store information about the state of IP clients that it is serving, such as whether they are 
b"y Thus I giving an incoming ca.. from the switched circuit network, which is directed to a busy .P client, the 
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switch can provide an appropriate treatment and reduce signaling within the system. 
Address resolution 

5 [0020] According to a further aspect of the invention, conversion between address formats for calls to IP clients is 
performed at a gateway to an IP network. The conversion is between the LAN alias or directory number (DN) of a 
terminal and an IP address. According to one embodiment, an address table is downloaded from a gatekeeper for use 
at the gateway According to a second embodiment the gateway stores a list of most recently used and/or most recently 
called addresses I n both embodiments, if an address cannot be converted using the information stored at the gateway 

10 a request is made to the gatekeeper. In a preferred embodiment a gatekeeper handles all address resolution and a 
DN table is uploaded from the gateway to the gatekeeper. In further embodiments, the list of registered DN's is con- 
tinuously updated. 

[0021] The term call is intended to cover calls which convey voice, fax or data. The present invention relates to a 
multimedia IP line side gateway, preferably having a plurality of ports, e.g. 24 ports ITG Platform hardware, for example 
is providing an H.323 Voice Services Gateway. The multimedia line side gateway according to the present invention may 
provide the following capabilities: 

IP terminal to PSTN calls, 
PSTN to IP terminal calls, 
20 direct medium IP to IP calls with signaling via the Line Side Gateway, 

direct medium IP to IP calls with signaling via the multimedia IP Line Side and a Trunk Side Gateway, 
no double encoding/decoding for basic calls and supplementary services. 

[0022] IP Line ports on the ITG card are a shared resource (concentration) within an multimedia switch partition. 
[0023] A plurality of IP Line ports per ITG card (e.g. 16 or 24) depending on the required encoding. 

voice, fax and modem call are supported. Supported modem protocols include V.21, V22, V.22bis. V.32, V.32bis 
and V.34. Fax group 3 is supported as well, 
echo cancellation, silence suppression, comfort noise injection 

[0024] G723. 1 , G.729, G.729A, G.71 1 (A and MU laws) standard codecs are supported. 
[0025] Address translations, routing, networking are supported. 
The following Line Side features are also implemented: 

3S access restrictions 

billing capabilities 

[0026] On board RADIUS Client for performance statistics. 

multi-partition operation on the core switch, ITG cards being exclusive resources for each partition. 
ao [0027] Supplementary services: 

call diversion to Voice Mail as well as other destinations 
cail forward all calls 
call forward busy (Hunt) 
45 call forward no answer 

call forward not registered 

activation of call forward all calls as per H.450.3 Diversion standard 
H. 450.2^HJrai\sferjwi^ . 
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CLIP/CLIR 
so Calling/Connected Name 

H.323 Call Waiting 

BRIEF DESCRIPTION OF THE DRAWINGS 

55 [0028] Fig. 1 shows an arrangement of an IP telephony gateway in accordance with the present invention. 

[0029] Figs. 2A to C, show, respectively, a conventional circuit switched telephone network, a network with IP te- 
lephony gateways in accordance with the present invention, and a network with trunk side gateways. 
[0030] Fig. 3 is a schematic diagram of an integrated IP telephony gateway in accordance with an embodiment of 
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the present invention. 

[0031] Figs. 4A and B are schematic call routings for a calls involving an IP telephony gateway in accordance with 
the present invention. 

[0032] Fig. 5 is a schematic representation of a network in accordance with an embodiment of the present invention 
5 with an IP telephony gateway in accordance with the present invention 

[0033] Fig. 6 shows the routing of call components through an IP network in accordance with the present invention 
when the called and calling IP terminals are in different zones. 

[0034] Fig. 7 is a schematic representation of a gateway in accordance with an embodiment of the present invention 
showing the connections to the ITG cards. 
10 [0035] Fig. 8 is a schematic representation of connections between a core switch and ITG cards m accordance with 
an embodiment of the present invention. 

[0036] Fig. 9. is a schematic representation of modules on an ITG card in accordance with an embodiment of the 

present invention. ' 
[0037] Fig. 10 is a schematic representation of one way of connecting a gateway in accordance with the present 

is invention and a gatekeeper. 

[0038] Fig. 11 shows the protocol layers of a gatekeeper interface in accordance with an embodiment of the present 

invention. ... 
[0039] Fig. 1 2 is a schematic representation of the connections between a gatekeeper interface in accordance with 

an embodiment of the present invention and ITG card modules. 
20 [0040] Figs. 1 3 to 21 show messaging between gatekeeper and gateway in accordance with embodiments of the 

present invention. , 

[0041] Fig. 22 shows call paths for a call between an IP terminal and an SCN terminal for IP network in accordance 
with an embodiment of the present invention. 

[0042] Figs. 23and 24 showtwo different call paths for a call between two IP terminals in an IP networkm accordance 
2$ with the present invention. 

[0043] Fig. 25 shows call paths for a call between two IP terminals in an IP network in accordance with the present 
invention when the I P terminals are in different zones. 

[0044] Figs. 26 and 27 show message paths for a call between an SCN set and an IP terminal in accordance with 
an embodiment of the present invention. 
30 [0045] Fig 28 shows a key for the message flows of Figs. 29 to 34. 

[0046] Fig. 29 shows SCN to IP call establishment message flows including an incoming IP to MMCS GW call in 
accordance with an embodiment of the present invention. 

[0047] Fig. 30 shows a message flow for termination ofthe call shown in Fig. 29. 

[0048] Fig. 31 shows IP to SCN call establishment message flows in accordance with an embodiment of the present 

35 [Wfl^Fig. 32 shows IP to IP call establishment message flows in accordance with an embodiment of the present 
invention. 

[0050] Fig 33 shows a message flow for release of the call shown in Fig. 32. 

[0051] Fig. 34 shows IP to IP call establishment message flows in accordance with an embodiment of the present 
40 invention when the endpoint IP terminals have different gateways. 

[0052] Fig. 35 shows a scheme for a supplementary service in an IP network in accordance with an embodiment of 
the present invention. 

[0053] Fig 36 is a key for the message flows of Figs. 37 to 41 . 

[0054] Fig. 37 shows a message flow for call transfer without consultation between two IP clients and an SCN set 
45 in accordance with an embodiment of the present invention. 

[0055] Fig. 38 shows a message flow for call transfer without consultation between an IP client and two SCN sets 
in accordance with an embodiment of the present invention. 

£0050]_ Pg,-30 -chows-a.meftftftQQ fl™" for call transfer without consultation between three IP clients m accord ance 

with an embodiment of the present invention. 
so [0057] Fig. 40 shows a message flow for call transfer with consultation between three IP clients in accordance with 
an embodiment of the present invention. 

[0058] Fig. 41 shows a message flow for call transfer with consultation between two IP clients and an SCN set in 
accordance with an embodiment of the present invention 

[0059] Fig. 42 shows an H 450.3 message flow for CFAC in accordance with an embodiment of the present invention. 
55 [0060] Fig. 43 shows an H 450.3 message flow for CFAC remote activation in accordance with an embodiment of 
the present invention. 

[0061] Fig. 44 shows the internal message flows for a CFAC remote activation in accordance with an embodiment 
of the present invention. 
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handle signaling as well as pa . onvsica ||y shipped in the core 

switch. However, it ^^JJ ^ is not managed by MMCS. 

customers or core sw. MrfJon a customer chosen to step in when, for some 

.AQCrtn the lesder is oi&a u, ° 

JE* ca«« ^ ^ ^ ,. MK nor McW p a» ^ a. ,<-«» ««* 
the IP client. 

55 



30 



35 



40 



45 



50 




6 



10 



15 



20 



EP0966145 A2 

(continued) 



Abbreviations 



API 



ARP 



— • , ♦ Miah level language software used as components in the 

Application Programming Interlace. H.gn level langu y 

development of an application. — 



Address Resolution Protocol 



BCS 



CDR 



Rusin ess Communication Set 
Call Detail Recording 



CFA C Call Forward All Calls 



C P3 | call Forward Busy 
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CFNA I Call Forward No Answer 
r.PMR Call Forward Not Registered 
Call Forward Unconditional 
^ CLass of Service 

niis tomer Premises Equipment 
cen tral Processing Unit 
"£s I Core Switch 
PRAM Dynamic Random Access Memory 
nisi ~ Di rectory Number 
DID 1 Dir ect Inward Dialing 

Digital Signaling Processor 
End t o End Signaling 
Data D ump 
~ELAN I Embedded LAN 
IPROM Erasable Programmable Readonly Memory 
EXUT 1 Exte nded Universal Trunk 

Featu re Specification 
G K | G ateKeeper^ 

Gateway 
"JHdA In ternal CDr Allowed 
Informati on Element 
Inte rnet Protocol 
IP Line Card 



IPLL ~ LIP Local Loop 



IPLS MP Line Side 

so hSDN integrated Services Digit^Networ^ 
7rG I IP Tele phony Gateway 
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|TM | in dividual Traffic Measurement 
"uBUF I t ea der/Backup Leader/Follower 
Local Area Network 
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ions ; ■ 

Meridia T^ Administration Tool. Windows 95 application used for configuring the Meridian 1 

switch. m 



and MMCS 



MIX 



MMCS 
MWI 



NTP 



Operatio ns, Administration and Maintenance 

Ope rating System . 

^~^ Branch exchange. A telephony switch that is privately owned. 

p ub | lc s ervice Telephony Network 

Physical TN 

. Qualityjj^ ervice 

R ADIUS | Rem^te^^hentication Dial-In User Service 

Remote Function Call OR Request For Comment 
Resour ce Manager 
Switched Cir cuit Network 
System Network Management Protocol 
Scan and Signal Distributor 
To Be De termined 
Trans mission Control Protocol 
Terminal Number 
Telep hony SignallinG Module 
User Datagram Protocol 
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DESCRIPTION OF THE ILLUSTRATIVE EMBODIMENTS 

t, e *nt invention will be described with reference to certain embodiments and drawings but the present 

[00861 ^^"^S^^^and^e slices based on an IP nawork and ucMHo* A basic call 
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appropriate IP Telephony Gateway. This gateway performs the following minimum functions: 

• translates between transmission formats 

• terminates the PSTN signaling protocol and bearer channel 
s • terminates the H.323 signaling protocols and bearer channel 

• orovides bearer interworking facilities from the PSTN format (typically 64kbs PCM) to the appropriate IP bearer 
format implemented on the specific network (typically one of several compressed voice standards listed in the H. 
323 specifications). 

• translates between communication procedures 

10 • manages the PSTN-side call processing and signaling 

• locates the correct H. 323 gatekeeper for the called party 

. originates and manage an H.323 call to the appropriate gatekeeper 

A basic call originating from an H.323 terminal and terminating on a PSTN telephone would be handled in the same 

1$ wav in the other direction. 

r00891 In some embodiments of the present invention the gatekeeper translates between addressing lormats and 
domains In accordance with the present invention the gateway and gatekeeper functionality can be integrated together 
into a single unit if needed to simplify deployment in applications such as toll arbitrage. 

[0090] In support of the initial services envisioned for IP Telephony, IP gateways can appear both on the trunk side 
20 and on the line side of a circuit switch such as the MMCS. 

[0091] A Trunk-side Gateway (Fig. 2C) enables a circuit switched central office switch to route inter-switch traffic via 
IP data networks, bypassing circuit switched trunk facilities. 

r00921 A Line-side Gateway 2, 6 (see Fig. 2B) enables a circuit switched central office switch 4, 5 to provide line- 
side services to terminals 7, 8 deployed on IP data networks 1. 3 (i.e. IP-based replacement of the subscriber loop 

25 TO931 } An gateway 6 may provide additional call processing services under the control of either an H.323 gatekeeper 
or a circuit switched office when the Gateway 6 is integrated with a feature rich switch 5, as is the case with embodiments 
of the present invention involving as it does an MMCS Gateway. 

r00941 The gatekeeper can play an important central role by routing all call control messaging through it and by using 
30 the gatekeeperto provide services such as pre-paid billing, call forwarding leaving the gateways as only protocol, 
translators The potential advantages of such a Gatekeeper<;entric Architecture are: 

• Simplified service provisioning 

• Simplified configuration management 
35 • Centralized billing 

• Open APIs for 3rd party service development 

• Single interface point to PSTN I N/AIN 

• Single service implementation, accessible to all Gateways 

• Lower Gateway intelligence -> cheaper Gateways? 
40 • Faster time to market for new services? 

Potential Disadvantages of a Gatekeeper-Centric Architecture are: 

• Gatekeeper is single point of failure 

45 • Scalability - network signaling, Gatekeeper processor 

• Handling of feature interactions 

• Handling of race conditions 

• Time to market of initial service offerings 



so The IP-networks and gateways in accordance with the present invention exploit the advantages of a Gatekeeper^entnc 
architecture while addressing the issues of the centralized Gatekeeper approach. 

r00951 Applications can be segmented into backhaul applications which utilize IP Trunks and access applications 
which utilize I P Lines IP Telephony backhaul and access applications can be offered separately or combined by carriers 
into a service which utilizes both IP Trunk and IP Line capabilities. The present invention includes several IP trunk 
55 backhaul and IP Line access applications. . 

r0096] Corporations typically have separate connections for voice communications for data communications. I P Te- 
leohonv provides a means for corporations to aggregate all of those connections into a single pipe to achieve savings 
in connectivity fees IP Line access applications offer line side services over IP Telephony transport. IP Telephony as 
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an ahernative to twisted pair loop technology has value even in cases where it is only utilized in the local loop, with the 
circuit switched network is still being used for backhaul of the traffic to the destination point in the case of IP Line 
originated calls, or from the origination point in IP Line terminated calls. 

[0097] A "virtual second line" utilizes IP Telephony to enable subscribers to be on-line (i.e. have a computer connec- 

s tion to an ISP) while making or receiving voice calls via IP Telephony. A growing number of corporate workers are 
bringing work home from their office/place of business occasionally after work and on weekends. Many of these workers 
may need to access their corporate data network to send and receive e-mail, download and upload files, and to access 
their corporate Intranet or the Internet. If they donl have a second line, they will tie up the family phone while they are 
on-line to the office. If the worker works part of the work day at home on a casual basis during business hours, the 

io virtual second line will enable him/her to make calls to co-workers while on-line. Home based employees want all of 
the best residential services and all of the best business services, integrated but separable into small packages at a 
reasonable price. The business services can be accessed either via a dial up modem connection or an xDSL (or other 
high speed) connection. The IP Telephony voice line using the gateway and IP network in accordance with the present 
invention can provide services such as Conference, Transfer, Hold, Message Waiting, Voicemail Access, Class of 

is Service, and private dialing plans. 

[0098] "Road Warriors' are typically employees of corporations that need access to their corporate networks on a 
casual or roaming basis. Small Office Home Office (SOHO) subscribers may require their office to move with them 
(nomadic voice and data) as they move between business locations. In the case of the corporate Road Warrior, voice 
services delivered to the remote user will encompass the desktop capability that a featured set at the office would have 

20 such as Conference. Transfer, Hold. Message Waiting. Voicemail Access, Class of Service, and private dialing plans. 
[0099] Phones which are part of a MADN group all ring simultaneously when an incoming call is presented to the 
pilot directory number of the MADN group. Any phone in the MADN group can answerthe call. Once the call is answered, 
all phones in the MADN group stop ringing. This capability can be used in various situations in which multiple phones 
should ring when a call is presented to a pilot directory number. For example, executives typically have the directory 

25 number of their desk phone programmed into a MADN group with their secretary such that the secretary can screen 
incoming calls. MADN functionality has also been implemented on Service Node platforms to provide a network wide 
MADN as a "personal number service - in which multiple phones on separate switches can be rung simultaneously 
when a call is presented to a pilot directory number. However, one major disadvantage of a Service Node-based network 
wide MADN is that it is expensive to deploy since trunks are tied up to/lrom the Service Node as well as across the 

30 network to the phone that answers the call. In accordance with the present invention IP Telephony can be used to 
achieve the functionality of both a localized MADN as well as a network wide MADN by using IP Telephony Clients 
combined in conjunction with the MADN capabilities of the MMCS Gateway. IP Telephony is a much more cost effective 
approach to network wide MADN since remote IP Telephony Clients can be part of a MADN group without tying up 
expensive trunk facilities. 

35 [0100] An MMCS Gateway 10 in accordance with an embodiment of the present invention is shown schematically 
in Fig. 3. It comprises a core switch 24 combined with gateway (ITG) cards 22. The main advantages of the integrated 
Gateway 10 versus stand-alone adjunct systems are: 

1 . Cost improvement 
40 2. Integrated OA&M 

3. Seamless integration of circuit switched and IP environments - call processing and OA&M 

The MMCS Gateway 10 can achieve the cost improvements and integrated OA&M benefits by integrating the IP Te- 
lephony Gateway (ITG) into the MMCS platform. In addition, the MMCS Gateway 10 achieves a more seamless inte- 
45 gration otthe circuit switched and IP networks by tightly coupling the MMCS core switch 24 with the IP Telephony 
Gateway 22. A call moves seamlessly between the circuit switched and IP environments during the course of the call 
to handle call setup, tear down, and mid-call features. 

[0101]„ Figs 4 A and B demo nstrate certain call scenarios supported by embodiments of t he present inventio n. The 

call scenarios are identified by the numbers 1 through 5. With the network of Fig. 4A 

so 

1. Call Scenarios: (a) PSTN to IP Telephony Client 1 6, 18 through Home Gateway 10, (b) IP Telephony Client 16, 
18 to PSTN through Home Gateway 10. The IP Telephony Client 16, 18 will appear as an "IP Line - on incoming 
calls from the PSTN and calls outgoing to the PSTN through the Home Gateway 1 0. 

ss 2,3. Call Scenario: All originating calls from an IP Telephony Client are sent to its Home Gateway 10 for processing. 

If the call is routed by the MMCS 24 back to the I P network 1 2 to either a Remote Gateway, or another IP Telephony 
Client, the MMCS 24 will instruct the Gateway cards 22 involved to bypass the G.7xx vocoders ("vocoder bypass") 
such that the call does not encounter a double encode/decode of the voice and hence suffer voice quality degra- 



10 



WSOCCIO: <EP 0968145A2_L> 



BP 0 966 145 A2 



to 



15 



20 



25 



™*nt 16 18 mv have another Home Gateway, and hence, the call 
is detected (Call Forward Busy. Call *^J*J^^™ 10 . Note. The forwarding destination* dependent 

" tMha MMCS Gateway line side services in all call scenarios without 

Although architecture of Fig. 4A enables ^^^S^S^ two Gateway ports for IP Telephony Cent 



. call Scenario: Same as tor Fig. 4A. 



1 call scenoi k-<- - ■ 



30 



35 



the MMCS 10 

4. Call Scenario: Same as for Fig. 4A. 



40 



45 



4 Call scenario. ~ . 

Th. oalek^' '0 can con^s= me functions: 

^ in. lino «ida access for IP devices on remote Gateways (in another 

4 Registration ot IP devices associated wrth a home g 
Olher functions may also include 



so 
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3 r functions may also inciu UB . 

, c ,K e aatekeepershouldirnmediatelyforwardacall1or'caBtreatment 

•**■ k, oaarorlPtoiPdevicecc i— »• ™ eeage ,..«-«.» .o, rhe oeeo,** reaped ,P 

^.en^e^eovetme^oc^aiinte™, 

4 ws (VONS) "T E,M """" "° ass ° e '*" a 9M " V8 '"" 



calling areas'. 
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t ^ onri risitfl calls on a call by call basis and handles each 
[0 102] The Gateway 10 discriminates between ^SS2^VPNb^L*0U^^^-P«* 
Z>fo^-^^^ M ^T^^i^SL and completion of a fax transaction dunng a 

-r - are supp«t«<« « ' "**"■*' G-729A; G.783.1; G.711 »*r. 8.711 A. 

circuit switched network. 

S/fence Suppress/on: The .P Te.ephony codecs support silence suppression. 
No.se Suppression: The .P Te.ephony codecs support noise suppression. 

Flexible 0 ia ,ln 9 -™h Amerfcan N umberin 9 P,n. ,nternat to n* Numberin 9 P,an. an* VPN n Umb erfn 9 plan 
support. 

♦ ,rni access to Gateway routes. Enables carriers to flexibly 

* JSCS 

ciienis will not atwaya &a ragietafad or raachable. 

O- Forward m - ^^.^0^ 

to an appropriate treatment, 
via their IP Telephony Client interface. 

« ohio tr. «setuo an IP Line such that call terminations to the IP 
Terminating Restrictions: An IP Te.ephony earner . able to setup an 

Line are denied. 

WW«<>'ori 9 Mtlo>'S™ ,1 « l '""* eL ' M; "- - 
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i riw f^r a eoroorate road warrior service are as follows: 
[0103] The requirements particularly tor a corporate roa 

warrior has one directory number on hisVher businesscard that callers 

provide the single voice mail box. 

Client when he/she leaves the office. 

. * oatewav in accordance with present invention will be described 

(0104] An embodiment of the .W^^^iKS^ of the present invention emu.atesan analog trunk 
nthefollowing in detail. An ' TG as Meridian 1 switches provided by Norte, networks 

based gateway providing the ability l °J^ k ^f^ p S network . As shown schematically in Fig. Integrated 
Canada while transmitting s^m™*™*™^ a first network, which may be a Swrtched C.rcurt 

MMCS Line Side gateway 10 proves >»^*°T** Sdaplurality of Clients 16. 18 connected on e.P Network 
Network (14) such as a PSTN or an entemnse . neh*ork 1 Sand lap J ^ ^ {QaQ) The en- 

which is preferably a »« n ^ i ^ < ^^S^g-W 10 over ISDN lines. The cfients 16. 18 are 
terprise network 15 and the SCN 14 may ~ * m L tnereto . Clients 16. 18 may be persona, 

preferably H323 ^^ t f^^^ZZ^ to use IP te.ephony. The .ine side gateway 10 handles 
computers, workstations or telephone sets espeaal V»P t 10 also communicates with another 

SCNcailsto/fromlPclients 16. 18; as ^^^tTre^stratbn and monitoring. The gatekeeper 20 may be 
entity, the gatekeeper 20, rm,nly for c^^^ 

H323com P .iantbut1he P resent,n^ Gateway 10 may be 

processing voice and fax c ^'Z^y^esL functionality integrated therein. Calis coming from one IP 
linked to trunk side gateway operation « ray raves siae gateway operation, 

zone and going to another 'P.^£SlC^ £rt The ITG (MIX) Gateway 10 assumes the customer has 
[0105] The ITG (MIX) line side emulates an XDLC « f WAN connectivity between networked 

already stalled a corporate IP ^^^^f^^e configuraLn preferably includes 10/10O Base T 
systems, e.g. Meridian systems fr m ftortel l^T^r 6 tayer and addressing in a WAN. No restriction ,s anticpated 
Ethernet interfaces and support ^ ^^J^cy procedure is used during ca.i establishment, tone « 
on the physical medium on the WAN. If » H ^ ^JS. cabling IP Client 16. 18 is alerting. In other cases, tones 
provided to thecalling IP Client 16. 18 by th SCN ^*JoS ed by L IP client 16. 18 itself In fact, at the time when 
for any means to represent tones on an > p J M cs gateway 10 and the IP client 16. 18 and then, 

ones need tobe heard, there is no pat gataway 10. Hi- ITO eaids 22 >» P»fenbly 
he IP client 16. 18 is not able ^^^^^^Z^GaXeleper 20. Voice LAN is engineered so 
organized into leader and follower carts. A **f»^£*^ shortag e. It is also assumed that me IPLL Gate- 

forwards set status to gateway 10 one zone to another IP client belonging 

-i . iiiire 1 o bv the local GK 20 of client 16. In accordance 
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architecture. The ITS emulates f ^^^"g-l 22-2 22-3 One port 38 (10/100 BaseT) is used for the IP 

well as for a communications link between ITG thefe „ ^ set of leade , optional backup leader 

r.0108] ^^^^fSX^^^^^M^ cards 22-1. 22-2. 22-3 are 
and follower cards 22-1 . 22-2 22 3 »r..cn ^are ^avaiia represented in the Core Switch 24 by a 

VPS cards whfch emulate a jDjWLm. ca^XDLC IP events 1^ fc ^ ^ g ^ |Qop Fof 

BCS set (IPSET). Each IF cjent P8ET. rijMMd y jca|ly associaled to this VTN h order to access 

each IP VTN used for signaling (through Ethernet and SSD)and.or speech- 

this card. This TN. called the "2^™^*"^. 22 . 2 22-3 The IP Client capacities and the call processing 
path between the Core Swrtch 24 and melTG ^ ^ c|ient pr S te def(ned by *. VTN and is 

is associated to its VTR One aspect of fe mechanfem pemijts defjnjtton o) more IP 

dynamically linked to the call using *e FTN a t can s resources. 

Clients than physical resources (i.e. PTN) , ?~E£oub acllv. -c^. on the 8a me ON. an IP Client 1 6. 18 
[0109] As an IP Client" .6 18 ^ '^ S ^^^^ the same DN. Preferably, each VTN has a 
can be composed by se veral I IPSETs (re by several v i ^ ^ ^ ^ jsconcemed |n 

single DN and all the ^^^^Z v?Ns . S Core Switch 24 chooses one VTN which is idle and 
case of a call to IP. *?£^^^£ZS* VTN. In case of a call from IP. when the calling DN has 
presents the call to the ITG can 22-1J! 2^22 3tor y^ ^ ^ ^ ^ sjng js dQne ^ mis As 

^0,^8 may supS "J^Z^* * ««• -fc a fax and a voice call), an IP Client 16. 18 can be 

composed by several '^js _ l8nast0 register on the Gatekeeper 20 before initiating or receiving a call. Anew 
[0110] Preferably. an IP Client 16. 18 has *° ' e9 ' s '* r 24 f each , psET -mis sta te is updatedin the Core 

Registration/^ |P client 16 . 18 gets mistered or unregistered^ 

*hI?58 J^^E^SEX immediate^ treated in sucha way that resources are not reserved 

[0111] Communicates between he Co |TQ ^ 22 emulates an X DLC card. SSD signaling 
* protocol and "ard^re. ^ ^ which be easily handled 

is also used for IP Clients 16 18 • WtoStoanlPCIIent 16. 18thecore switch 24requeststhe Leader 

by the SSD signaling. j£ JSJJS adapted to this kind of messaging. So. a connection 

ITG card to provide a physical TN The S sen s'Qna'ing k messaging, 

through Ethernet (UDP) between he Co* £ ^ ^ ^ 24 and 

40 [0112] Fig. 8 on page 34 shows the ' ^J"™*** ^ m h the SSD r0 ute 41 are sent through another route 
,TG cards 22-4. « » Surface £S£n the SL1 task 42 and the UDP/IP API 45. 46 from 

- — * sk is S P aW,ed bV the m ° dU,e 4400 me COfe SW ' tCh " 
responsible for reading the msssa gj^ 42 communteates directly with this module 44 

" CJhaninrace^ 
the SL I task 42 via an RFC call 



-The task-can-start-up -in-two-ways:. 



so 
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Cold Start if the database has VoIP line side configured 
Service Change when a craftperson configures VoIP line side 



. j • ^^eti^taraafi each fittina one of the functionalities required from the ITG card 22. 
The ITG operation ^^^^^^^^^^^^^^^^i^^oompot\aii>B, the DSP component 32 (Fig. 7) responsible 
ThelTGgateway software archrtectur^ 

SCnSc^ ' P * R9 ' 9 H,UStrateS " 6 — * 

iSlT TEES ^agement Module 52 is responsible for communicates between the ITG card 22 and the 
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u ♦ rtr c^rial The client applications available tothe craftsperson 

for access to the .IT c |TG card 22. 24 b • the ELAN connection 

I0115J """" » l0 .oaseTettieme»*»er to across roe eu™> ' ' „»!, the resource ""agement (51) 

£,„ A Heeource M££n« , y5lm rconSC. TO card, *— • B-« 
plsrrorrrr anC |f«~~ *^ ree ^ reek respeoeMiriee: .....Brio,, module 59 Is preeeel » only tapplies 

L-BL Switchover operation 

system capacity. For systems ^^^^c** *** would iead to numerous call rejects, 
filrablyto^^revent ^^£^0^*0^**-^.™. 1 
The resource manager moauie o 



Table 1 
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IPtollower.port 



Status 



Reservation Time 



callRel 
callld 



IP v4/v6 addressxhannel 



Idle 

Reserved 

Busy 
Disabled 



Time Stamp 



cf H. 323 



cl H.323 



Idle 



NULL 
NULL 



15 



BNSOCCIO: «EP__0B6814SA2J_» 



EP0966 145 A2 



10 



15 



20 



25 



30 



35 



40 



45 



Preferably DN-to-IP translation ishandled by the ^ e *"^ £ eacn client and indexes it by the client's DN. It 
roian The Network Protocol module 53 ™>*gr™?' _ teway M an d is present on all ITG cards 22. 

^^^^ 

be responsible for aiioceiuMa = »~ . 

huin . Fio in Be i n g the interface with the gatekeeper 20. the 
101231 The gatekeeper interface logical layers "^^"^^ are providing the interface to each 



sibilities are: 
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20 



25 



hoc* n<5 calls in order to be platform independent. RAS Layer: This is a protocol 
System Layer. This layer provdes base OS calls ,n ^order to p Gatekeepe , thte stack is provided 

stack handling H225 RAS ^^JZ^tZ^^ procedures which are used lor incoming RAS 

the Gatekeeper 20. The Gateway 10 sends to J^JJJ^^ ^^Q^rtc^apduilnorTQ boot 
rh=^e 9 n™=^ 

keeper 20. This is used when local res-Mon wwy.unttom.GMakMix.2ll. 
ehoold ««r 001 be esed «-> JZL-n. w—n ITG MOT Manager 

nt Module 52' this model, can be e.ed lo configure the Gsl<* w « InttrttcSB (Ike the well 

SSSSfSi don. throe* .«! N-*-* ^^Slernr^a^eddrassr^e^hanism 
«Mr.ss»an.lato.rr>odule59.v^^^ made toMSBMIraep., 20 

SSoSe. Mod* 60. M mode-. . ***** .or d.aonootlos -tod ela-nts. » eludes » t-pecffic to*, 
aa-ekeec*. Interface 56 (RAS "J^J,, slani a diseoveo - and a registration proceo. 

sages based on tokens Gatekeeper Interface 5B for resource creation/ 

d=^ 

sion). The Gateway 10 f^^^^^ The H323 standard messages (RAS) messages 

Registration Admission n» >^2tT522 descnpUon. including lie.ds, can be found in the H225 recom- 
mendation. ARQ.DRQ messages eve n if ste ndard m tn whjch Qatekeeper M to register 

[0 1 26] Gatekeeper discovery b * ,he administrator <0f a ■ -Btoapar aBd 

with. By default it is done manually, t"*™^™*^ and only in that case, the discovery process is auto- 
alternate gateKeepers. ^^e^uet GCF - Gatekeeoe'rConfirm, GR, - GatekeeperRaject). ,f it fails 

0127] All ITG cards 22 ^^^^^S^ 20 after Gateway discovery is completed by the 
Registration^. RRJ - ^^^tlx^OU^J^aXe^ee^. If it also fails, an alarm is sent 

— " ~* ' n " mS8Sa9e " " 
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•« M «~«r« from th ft nne datafilled is the one to be used so that the primary Gatekeeper 
Gateway fails to connect. terminal tvoe Leader and Backup Leader cards provide 

as it is specified ^£r!j2£ Gatefwper 20 can start the unregistratk* process (Gateway unregistration 
[0129] Both the and Fig. 16 for gatekeeper-gateway messages. URO - 

messages, see Figs. ^ 5 ^^^S!^Sm - UnregistrationReject). This is done by the gateway 10 
UnregistrationRequest. URJ " n ™^^ n " r „ ejves an ^registration reject from Gatekeeper 20 an alarm is 
when a card 22 is *^^*£J3 ^Tsend an URQ if the Backup Leader oard shall be used. The 

cards 22 must send an ^^^^te^Ihrough ARQ message (Gateway to Gatekeeper admission 
Ege?^ ARJ " ~ R9 - 17) - " ~- iS ° 0t 

JS? gatekeeper to Gateway admission messages see Fig. 

> ^PT^noe"^ invention the gateway 10 may request QoS changes from the 

SekUe?^ a r^cet^ Fo? example,^ gatekeeper 20 or the gateway 10 may request a change ,n LAN 

bandwidth allocation (se I Fig. Gat ekeeDer 20 that a call is being dropped (as the Gatekeeper needs 

[0 133] The Gateway 10 f^^^^Z^!^. ~ Fi 9 s 20 and 21 ■ DRQ " DiSen ^ °° f 
to know about the , release* »^^ D F ^^2Lp« af-n also force a call to be dropped. All DRQ 

^a^ 
lowing reasons: 

Gateway 10 when call is ended to perform billing. 
Here is a list of proprietary messages: 

40 DN upload „ arfnrm «d ras discovery and registration with the 20. the core switch 24 through the 

Once the gateway 10 has Pj^E^SSSTKSu DN. This is done on a separate reliable TCP/IP oon- 
,eader card »4i^^«*^» 22 . 4 jn ^ RCF message . Q nce upload has been 

SE^^SS bS. port remains available on Gatekeeper 20. Further updates are done 
45 incrementally using the same port. 

Database *2^3SlS2n is available (optional Address resolution module 59). a oopy of the DN address 
Where local f^.^l^^L, go to. is done on request from the leader card 22-4 after the gateway 
V^n*^ 

.liable P TC^ 2 *Jd when the transfer Is complete. Further, updates may be performed 

through RRQ and URQ messages. 

SS^TTdon. through standard H323 ARQ and URQ messages. 

Channel allocation and leader card re 9'strat.on Gatekeeper 20 sends an ARQ to it for incoming calls. 

As the leader card 22-4 can ^"^^ card 22-5. 22* to be used. For 
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.. . ~AA,**** in an RRO messaqe, the address of the leader card is 
Leader and Backup Leader provide each other's address .n an P.RQ mess g 

sent to the Gatekeeper 20 during DN upload. 

End of call . . Dertorm billing. This is usually seen using 'release complete' 

i d oHHrecQ for outaoina calls. The present invention includes: 
It is necessary to match a DN to the corresponds IP address for outgoing 

to Full internal address resolution 

i *4«h from tho oatekeeDer 20 during start up. The table is dynamically up- 

Partial internal address resolution 

roi361 The gateway 1 0 stores a table of the most recently used anoVOr most caHed addresses, ifanaddress is not 
KedreSaUestismadetothegatekeeperZO. 

Full gatekeeper address resolution 

26 cation channels for call establishment: 

H 225 RAS Signaling between End Point/Gateway and Gatekeeper 

H 245 S 1 ,'. ^vSZSSS^ Set capacity exchange) med* Channel (voice) 
,0,33, Incerta, --^ca^ 

model is preferably used r ■ ^'^e^e call control and the media path may be or may be not routed 

E^gT^ 

anrt to the client ooes to the gateway 1 0 via the gatekeeper 20 (Fig. 22). RAS signaling goes 

call signaling and call contro. go through the gatekeeper 20 to the gateway 10- see Fig. 23. 
call signal and call control go between the client and the gateway 10. RAS signaling goes to the gatekeeper 20 
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a „ ip Hi^nt 16 - SCN 14 call, all H.323 channels can go through the MMCS Gateway 10 
As one example, in case of an IP ^£J^ £m between the IP client 16 and the gateway 10 through the 
(see Fig. 22). The media path and can con rol are nan isandthe gateway 10 andthegatekeeper 

|pnetwork12.TheRASa^^ 

20. For a call between IP clients 1 6. 1 8 (Figs Z4 «| « » h gatekeeper 20. whereas call control and 
-signaling-is^^ 

, he media path is between the c, ' en ^V^le oa^W as the calling client 16 (Fig. 25) the media path and call 
tne called IP client 18 lis not sewed y ^^Xl of the GK 20 or the GW 20 and therefore without 
control still pass directly through the IP i "^SSStoinMcn is carried out between the client 16, 18 and the local 
double encoding/deccd-ng. Ca I s.gna *^^7j^JS-fcn and address resolution for the called party the 
gatekeeper 20, 20' or gateway ^^^^^JS^ 60 that the call can be set-up through the IP network 
,P address o, ^^^^^^^.T^ the signaling path between the gateways 10 10' 
12 independently of the GW 10. 10 or the ^ f> • ^nality 25i 2S for routing the messages through the IP 

trunked connections between MMCS' 10. 10'. 
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[0 1 39] in the following the Call Signaling exchange between an 
one or more IP Clients is descnbed. 

Basic Call Overview: IP<->SCN 
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SCN set, the MMCS Gateway, the Gatekeeper and 
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Basic can uveiv°™ 

u ^ hot wfie n an SCN calling set and an IP Client 16 and between 
[0 140] An overview of the Call Signaling ^ exchanged ^JJJ^^ j ^ ^ ^ ^ ^ ^ 

an IP Client 16 and an SCN receiv.ng set lor vanou x ?SZ£Z5*i "» is used in the message flows of Figs. 29-31 
27. More detailed flows are shown ,n Figs, ^^s"^ ° g a P STN (set A) the first step is to find a PTN from the 
mi41] With reference toFig. 26 wrthacallfrom anSCN, e.g. a I* £ PTN is associated with a 

5S Liable. This request is done I >y rh ^^'iZSs^l^ and authorized) is dynamfcaHy linked 
Sal TN the IP client profile (e.g. message, Finally the call is set up with the IP 

to the call. The access b r ^ ues,ed,r ^ th ^l k ^w 'ee Fig 27 is similar). 

client (IP terminal B). The call process from th ^^SSi^ to an IP network IP client IP B frcman SCN set 
[0 142 A more detailed flow « shown ml ^ «V a Call Proceeding and an ISDN ALERT message. 
A The call is first received by the core swrtch CS (24) wh.ch returns ^ ^ DNa (ISDN 

The SETUP message from the SCN 14 ^"^^^^SmfTQ card 22. The request tor a PTN is done 
connection is assumed). The next step. s to retr^ port of one of Its ITG 

by the core switch CS to the ITG leader card vb Etheme _wni processing information (e.g. called 

Slower cards. While requesting a Pm the ™j£2£££Z» axis'. Once a PTN is assorted to 
party number, calling party name) tor wh.ch no 880 message s ^ » ^ ^ ^ (TG thep the 

Z (fig. 7, XDLC emulation, H.323 P^"^*?*^^ 12 . mis is done by ARQ/ACF messages toend frorn the 
l0 143l The next step is to ga.n ^'^^^^essage is sent to client B from its follower us^g the IP 
gatekeeper. Once admission ,s EE^gJ™-^ the IP client B returns an H225 ALERTING meesa^ 
address of client B. In response to the JH225 SETUP me °^ t B to the follower . T he follower communicates 

SSi call is accepted an H22S i CONNECT m-^ «^tj" CQNNECT message to the SCN set A and 

with the core switch CS v,a SSD s, ^' n ^^ between the SCN set A and the follower and the nectary code 
the call set up is -^^^^^S!^ compressed digtta. speech on the media path ,n the IP 
translations are made, e.g. uom me ou.x r 

VttS££25ZL~* ...» ~ «* 

Abnormal operation 
calling party is disconnected 



Incoming IP to SCN Call 
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incoming ii- w - 

.r, ^«t^ru 19 i* first seen on the gateway as an ARQ message 
l01 46] An incoming call from an a, J), reserves It and .forms the 

Fig 31). The leader card selects a PTN from the pool (flowing } associated folto wer card thanks to the 

^keeper to instruct Cent A to forward *°™™£"^™lZe< recewes the H225 SETUP, it retrieves the 

IZt caiuerminatton with the SCN using ISDN signaling. 
Basic Call Overview: "P<->IP call 

, P to IP call managed by the same MMCS Gateway 

. a q /tin a» are manaqed by the same MMCS Gateway, separate 
[0 147] When both calling and called IP Cents AB ^^^pTn-s Further, each client must be authorized by 
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^ i .c fPTNa and PTNb) from the available pool and 
H«r The leader selects a PTN tor both clients < p ™f ^° SE ' TU p mes sagefrom the client 
calling party at the aader The J^* ^ ^ ^ p ^ * ^ „* SE ^ ^ ^ a 

stores them. The A foll°£« & (Fa) js returned to the M«A» messgge , fetrieves PTNa 

Atothe Alollower. The ^ a °° ||owe , VAmenthe A flower recedes me ^ ^ 

previously described. Trie io.»*»u y 

ThiTd'S^municatton is usedto: 

rrs-cs - ip«.. m H.22B T m - - - rsasKiS 

and Disengage Request tun , 
Core Switch. 

„,^bv a different MMCS Gateway 
IP to IP call manage* oy Gateways (see Fig. 34) the call is seen 

fc .una and called IP Clients are managed by dflerent MW.CS Ga teway 0 ^ bQtween 

10149] ^encallmg^ 

aS ^°uMCSGat?waysis^ 
T^e^^^ 

Client to MMCS Gateway . 

Non-call related operation ^ MMCS Core 

. M MCSSystem(..e. ? reSwitchand.TGcards,sta rt -up 
Lead er, BacKup Leader switchover 
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Tne toilowing information needs to be updated: 

. GateKeepe, r IP >£- * -J^J* Gatekeeper 
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Gatekeeper IP eddress notification to MMCS gateway 
DN table 



s Puroose ol the DN table 

n., v nM. 0 UPSETsdeclaredinthecoreswitch).Thisintorrnationisrequ.red 
mi 51] The DN table is a list ot valid DNs ^^JJJJ themS elves us™, E.1 64 numbers, the gateway 

by the gatekeeper to allow IP client 2££it This way. when an IP client register to the gate- 

inverts DNs into E. 1 64 before sendig them o JjJJJJn b ^ gateway. The DN table is bu.lt and sen, 0 
I0 keeper, the gatekeeper^ 

^^^^^^ 



Message flow Thev are propagated to the Leader Card and the Gatekeeper. 

2™U «. ^ ^ s>-tt , M Lead* 0«d m ****** update ot a ON sntty^ in one 

f0153] Incremental upaaw i ne wi 
of the following case: New DN or Delete DN. 
Remarks: 

Leader card lorwards *^JJJSir registration status is set to unregistered. 

When the full DN table is loaded to the Gatekeeper, g 

■ . * »~ th« leader Card all DN entries in one of the following case: 
30 [0154] Full DN upload: The Core Switch sends to the Leader Ca 

Cord Switch System load nu\ 

Request from Leader card (after a «*»«]™Jr ^ n a to be defined depending on the number of VTNs 
Each DNTableDownload message conteins N DNs O^e^ 

3S ^^^Ti m SS^^^^^ be1ore ,onwardin9 \ to the own 

Ren .rk: •DNTab.eUploadBe,- .essage * sent .rough UDP and contains the TCP porl to be used lor the DN 
40 table download. 

Impact on Core Switch 

*h r\n an IPSET concerning the DN, a message is sent to the leader 
i _j 4^ *k 0 ftotokeeoer there is no check performed by the 
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removing redundant DNs. 
Impact 
[0156] 



Impact on leader 

The leader is responsib.e lor removing the redundant DNs sent by the core switch. 
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Impact on gatekeeper 

s DN registration Gatekeeper through RRQ/RCF or URQ/UCF RAS sig- 

h urq messages between Gatekeeper and Leader card, 
. standard RRQ ^^^Jgts between Leader card and Core Swrtch 

. DNR e g istrat,onSta«usmessag the Core Swttch updates the Reg/s^nflag of a., the 

• „f a DN Registration Status message, the Core swttcn upu 

termination, the call »s given me 
of failure is the priority. 

network. In case aca"_ ro appr0 p r iate to the situation sending a 

occurs on the core swncn, ^romnieteReason is mapped to the 

-«S£SJw5£^W«--->^ -— - 
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Call Transfer 
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QS!iGili2Q oin ia established between User A and User B. User A 

B and C can be SCN sets or IP clients. 
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Call Transfer is implemented on a mixed SCN/IP network as detailed in Fig. 35. 
Call Transfer methods 

s roi701 On an IP Network, the H.450.2 Standard defines call transfer with the rerouting methods (with or without 
S^J On an SCN Network, MMCS Core Switch on V implements call transfer by jo.n.ng the pnmary and sec- 
^ S (cal A B and A-C). Call transfer is handled either by the MMCS Core Switch or by the Transferred-to IP 
ZSSSSSi or .the Users set type (i.e.. SCN sets or IP clients) as detailed below 

w Gatekeeper Interaction 

r0171l The Gatekeeper routed model is preferably used for an H.323 basic call. As the Gatekeeper supports only 
H.323 basic call, call transfer operations are transparent for the Gatekeeper. 

is Notations 

[0172] The notations of Fig. 36 are used in the message flows of Figs. 37 to 44 
Call transfer operations 

[0173] wK-n ,h» transferrin cartv is a SCN set , call transfer by joining the two calls is handled by the MMCS Core 
Switch whether User B and C are SCN sets or IP clients. 
Notes: 

No call transfer indication (ctComplete or ctUpdate invoke) is provided to the IP Transferred or Transferred-to 

As ^Transferring SCN set is not a set managed by the MMCS Core Switch (MMCS supports only IP sets), the 
MMCS Core Switch is not available to prevent a double compression/decompresson rf the Transferred and the 
Transferred-to Parties are IP Clients. 
wuK^n^t^n.Urrinp trivia «i IP Clent specific methods are required in this case and is explained betaw. 
Transferring and Transferred Parties are IP Clients, Transferred-to Party Is an SCN Set 

T01741 As shown in Fig. 37 call transfer by rerouting is handled by the Transferred IP ^lient 
vvhen IP Qient Mransfers the primary call, a ctlnitiate invoke is sent to Foltower card (F A ). If th.s pnmary call .s an IP 
to^P caH the APDU is conveyed by the Follower card F A via ELAN to the Core Switch (Note that Follower card F A was. 
ZrZ^W establishment rfB is an IP Client or a SCN set). The Core Switch checks if Client A can transfer 
3 STSni^Sll information is sent via ELAN to the Follower card (F B1 ) whichhand.es the 
ip call to B The Follower card F Bn rebuilds the ctlnitiate invoke and sends it to B. 

01^ At r^ceptton of this message, the transferred Client B initiates a new call which is handles by CoreSwtch hke 
a basic cal The Core Switch uses another VTN available for this IP Client B for this secondary call. 
Note if Pansier is not allowed from A. Core Switch sends a reject to Follower card F A wh.ch builds a cWate return 
error and sends it to Transferring Party A. 

Transferring Party Is an IP Client, Transferred and Transferred-to Parties are SCN Sets 

101761 If the Transferring Party A is an IP Client (see Fig. 38). and Transferred B and Transferred-to C Parties are 
^NSet^ 

card F knows Mi^Bis an SCN set. at reception of a ctlnitiate invoke. Follower card F A sends SSDs messages to 
inrtiateca^transferon MMCS Core Switch. At reception of an ALEFfT message from the Transferred-to party C, Core 
Sh sendTvTa ELAN a RequestForXferComplete message in order that Follower card F A sends the SSDsmessages 
to complete the transfer. 
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Notes: 



ss 



the TRN key is hard-coded for the IPSET in the Core Switch and in the ITG cards. 
The Transferred-to party C can an IP Client or a SCN Set. 
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ctldentity invoKe, the poiioww a 
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rerouting Number. 
Call Forward 



25 



30 



35 



C "" h ,„, Call Formed M ««. tata. aclW* No H.150. 3 

messages are used tor ^ v 
Call Forward All Calls/Call Forward Unconditional 
d Actlvatlon/Doactivatlon 

j «•>**»' wctlvatlon it Me q SETUP message with the H. 



gateway: 



40 



Sated) on iheMMCS Core Swrtch. 



45 Roniote activatio n q &y Mg tQ ^ 

[018 41 An IP Client A activates remote ^^iZZoZTn^eo^^.s Fig : 43). mis SETUP 
message is transparently convey y 

[01851 Fig. 44 details the corresponding MMCS Gateway 
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15 



20 



conveyed in the UUIE like other basic call IP parameters. Note that the CFW key is hard-coded for the IPSET in the 
Core Switch and in the ITG cards. 

Call Forward feature operation 

r0186l Call Forward All Calls (CFW) allows all incoming calls to a terminal to be automatically forwarded to a pre- 
selected destination, within or outside of the switch. Call Forward All Calls is supported on IP Clients. 

Call Forward No Answer 

rm ATI Call Forward No Answer (CFNA) automatically forwards an unanswered call to another DN after a customer 
SSL number of rings. The class of service Call Forward No answer Allowed (FNA) activates the feature on a TN 
basis rcui» onions can be defined for DID, non-DID and local calls to deny CFNA for all stations, to CFNA to an 
tinned hunt DN or a flexible CFNA DN defined per TN. 
5S calte^natingtoalP Client not answ 

I n addit ion a^P Client which initiates a call to a set or terminal can be subject to CFNA redirection. Furthermore, a IP 
Client DN can be defined as a CFNA DN. 

Call Forward Not Registered 

mi891 Call Forward Not Registered is handled by the Nortel proprietary Hunting feature: When an IP Client is not 
registered in the Core Switch, the call is immediately forwarded to HUNT DN if configured, otherwise intercept treatment 



is provided. 
2S Hunting 
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roi901 Huntina allows calls which encounter busy DNs to be automatically routed to another DN. Hunting continues 
along a hunt chain until an idle DN is found, the end of the hunt chain is reached, or the maximum number of hunt 
steps is exhausted. Short Hunt hunts along the DN keys defined on a station. 
The following three types of hunt chains are supported for calls terminating to IP Clients 



Circular hunting 
Linear hunting 
Secretarial hunting 



Short hunting is not applicable to IP Client, which supports only a single directory number. 
[0191] For calls originated from IP Clients, all four types of hunting can be applied. 

IP Clients - Virtual TNs Configuration 

mi 921 In order to create IP clients through use of VTNs : phantom loop(s) must firstly be created and VTNs are taken 
rom t L t onantom loop. Up to 1024 VTNs can be configured on a single phantom loop. Once the phantom loop has 
been created IP clients (VTNs) can be configured on it through MAT. MAT is a PC based tool which craftspersons use 
to perform terminal administration through a graphical user interface. The program then converts the input into a script 
ana ZSimlnal administration overlays by loading the correct overlay and automatically entering the desired 
response for each prompt. 

RADIUS clie nt operation 



so F01931 implementation of a RADIUS (Remote Authentication Dial In User Service) client on all ITG cards allows 
per-call information to be sent to an external machine for billing purposes. Only the accounting part of the protocol is 
implemented. 

• ITG card sends a Start record when a call starts. 

55 • ITG card sends an End record when the call is released. 

• The End record contains QoS and iamount of data sent. 

. Both records contain the Called and Calling Party numbers, and the call ID. for call identification and ulterior cor- 
relation with CDR records generated by the core switch. 
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and on the ITG card. 



Configuration 

, 0 l0 194] The MAT interface provides a Ul for the configuration of: 
. Enable/disable of RADIUS record generation 
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MessaalnQ 

^ ,«th« network listener: one at the start of the call and one at the end. 
[0 19S] The RADIUS client sends two ^J^£££Z voice call (Le. not the DCHIP or Leader if they 
The messages are sent by the Follower cad ac^ Sl~u D £ tor message exchange. The client sends a message 
aren't handling the voice data). The RADIUS protocol^ use * ^ t j8 received , tne client retransmits the record, 

to the listener and waits for r^TT^^S^SSS^ the card until an acknowledgment is received 
U8ing the standard e^^^^ 
at which time it is discai" w - 
for each of the 24 ports. 
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Start Record 

5 SSSEfc-SS. and Pon .« PO" — '« - mP — "* 

«. m ». — - •» — ->• 

e) Call ID. 

i^zis*" *~ - intetto ° ,o 03,1 answer) - 

40 h) Codec used 

Snapshot of remote Gateways QoS at time of call connect. 

End Record 

a) Calling party number. 



b) Originating IP address and port, 
so C ) Called party number. 

d) Destination IP address and port, 

e) Call ID. maasurement is TBD, but the higher the precision, the more l.kely the 
I Ca " <2EZtt~£E£XZ» in - COR —I * — 

h) Codec used. 

i) Number of bytes received, 
j) Number of bytes sent, 
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k) Number of packets received. 

I) Number of packets sent. 

m) Snapshot of latency seen at the end of the call. 

n) Packet loss. 

o) Snapshot of the QoS at time of call release. 



Access Restrictions 

r01981 Access restrictions are used to limit individual users' access to the exchange network, private network, serv- 
ices alid feSJes These restrictions can control calls made or answered from certain telephones. The MMCS Core 
Switch performs access checks based on: 

. the Class of Service (COS) of the individual station 
. the Trunk Group Access Restriction (TGAR) code of the station 
is . the area and exchange codes dialed by stations with Toll-Denied COS 

If any restrictions are detected when a call is placed, the call is denied and intercept treatment is applied as defined 

FoMp C Clien^ e the Three^cess checks can be configured, and the intercept treatment is given if a IP can is denied. 
No development effort is required to support Access Restrictions on IP Clients 

Celling Line Identification (CLID) 

[0199] Calling Line Identification is provided to called IP Clients. 
Celling Line Identification Presentetion/Restriction (CLIP/CLIR) 

roMol The Calling Line Identification Presentation/Restriction of an IP Client is configured on set basis with Class 
£m*Lt« rci S> DDGA/ODGD. As the H.225.0 standard does not support the presentation indicator in the Calling 
Partv Number Information Element, the presentation of the calling party number (of either an IP Client or a traditional 
Set) car mot be xor^yed to the called Party if it is an IP Client. As the Calling Party Number is optional, this IE is not 
included in the H.225.0 SETUP message if the CLID is restricted. 

Connected Number / Presentation / Restriction (COLP/COLR) 

r0201l As H 225 0 standard does not support the Connected Party Number Information Element in the H.225.0 CON- 
NECT Message the connected number is not provided to/from an IP Client. Note that with the future H.323* evolution. 

^veNn caTe 'oTiIdKn call to IP client. Core Switch builds and sends the connected IE in the ISDN CONNECT 
40 if necessary. 

Calling/Connected Name 

102021 The H 225 0 standard does not define any particular I E to convey the Calling/Connected Name. 
T?e CallingTconnected Name is provided by the MMCS Gateway to an IP Client in the H.225.0 Display Information 
aemen lithe ^aig (respectively the Connected) party is an IP Client, the Calling (respectrvely the Connected) 
Name ?s built arxordirTg to the IP Client name configured in the MMCS Core Switch whatever the name sent by this 
Calling (respectivel y this Conne cted) terminal. [ 



45 



so Calling/Connected Name Presentation/Restriction (S) 

102031 Callino/Connected Name Presentation indicator can also be conveyed in the H.225.0 Display Information 
Element. Class of Service NAMA/NAMD is used to allow or restrict the IP Client name presentation. 

55 Remote Call Forward 

[0204] Remote Call Forward is a Nortel feature which facilitates the programming of Call Forward All Calls from a 
remote station through the use of Flexible Feature Code (FFC). 
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O Hnm* ^ ^ a D10 .^n, a bus, ONI.* to™**- 

is H 323 Call Waiting 

, h „ annthe , ca „ is being requested while already on the call. By con- 

[02071 -PCaJWa^ 

calls on the same IP Client. 

MADN 

Message Waiting Indication 

Sol* , oietaga '» » ~ "^Zfs« »»S oSS no. one. 5» capabm, d axcM*9P ~prl.Br, 
^ JL m 323 Multipoint Control Units. 
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m*im 3 Wav Calling iniw» ~~ 

SernTL H.32 9 3 Multipoint Control Units. 

End To End Signaling 



cnn iww- - 

«« End to «. ~*o w — ? - "S2SIS^ , S?KSS3U «» 
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(54) IP telephony gateway 

(57) The present invention provides an I P telephony 
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Claims 

A gateway for use between between an IP network and another network, the gateway being adapted to handle 
calls between IP terminal devices connected to the IP network as well as calls between an IP terminal device and 
a terminal device connected to the other network, the gateway being further adapted to provide at least one sup- 
plementary service for calls to or from an IP terminal device. 

2. The gateway according to claim 1 , wherein the supplementary service is chosen from at least one of: 
originating restrictions; 

- a terminating restriction; 

- call forwarding; 

- calling line identification; 
. CLID restriction; 

calling name display; 

- call transfer. 

3. The gateway according to any previous claim, wherein the gateway Is adapted to provide the supplementary service 
on a call between two IP terminal devices and/or to provide the supplementary service on a call between an IP 

20 terminal device and a terminal device connected to the other network. 

4. The gateway according to any previous claim, wherein the gateway comprises a shared pool of ports oh the line 
side which are usable for a connection to an IP terminal device. 

2S 6. The gateway according to any previous claim, wherein the gateway is adapted to dynamically associate an IP 
terminal device client's subscriber data with a call. 

6. The gateway according to any previous claim, wherein the gateway is adapted to perform address resolution for 
calls to IP terminal devices. 

30 

7. The gateway according to any previous claim, wherein the gateway is integrated with a switch. 

8. An IP network for connection to another network, the IP network being adapted for handling caBs between IP 
terminal devices connected to the IP network as well as calls between an IP terminal device and a terminal device 

35 connected to the other network, the network being further adapted to provide at least one supplementary service 

for calls to or from an IP terminal device. 

IP network according to claim 8, wherein the supplementary service is chosen from at least one of: 
originating restrictions; 

a terminating restriction; 
call forwarding; 
calling line identification; 
CLID restriction; 
calling name display; 
call transfer. 

10. The IP network according^) claim 8 or 9, whereirTthe nelworKTisaciapted to provide the supplementary servicer 
on a call between two IP terminal devices and/or is adapted to provide the supplementary service on a call between 

so an IP terminal device and a terminal device connected to the other network. 

11. The IP network according to any of claims 8 to 10, wherein the network is adapted to dynamically associate an IP 
terminal device client's subscriber data with a call. 

ss 12. The IP network according to any of claims 8 to 11, wherein a voice call between two IP terminal devices without 
double encoding/decoding of the voice data. 

13. The IP network according to any of claims 8 to 12. further comprising a gateway, the gateway being adapted to 




70 



75 



9. The 
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10 



15 



provide the supplementary service. 

14 The IP network according to any of claims 8 to 13. wherein the gateway comprises a shared pool of ports on the 
* tine side which are usable for a connection to an IP terminal device. 

« The IP network according to any of claims 8 to 14, wherein the network is adapted to route call control signals for 

SoTa Slbemeen two IP terminal devices through the IP network and call signaling though the gateway. 

ic a moth^ of ooerating a gateway between an IP network and another network, the gateway being adapted to 
IS^SSSp tSnina'devbes connected to the IP network as well as calls between an IP terminal 
Sevfce a tel^inal device connected to the other network, the method including the step of providing at least 
one supplementary service for calls to or from an IP terminal device. 

17. The method according to claim 16. wherein the supplementary service is chosen from at least oneof: 
originating restrictions; 



- a terminating restriction; 

- call forwarding: 

20 - calling line identification; 

- CLID restriction; 

- calling name display; 

- call transfer. 



25 



30 



18 The method according to claim 16 or 17, wherein the supplementary service is provided on a call between two IP 

Sm!^ * P'^** a <*» between an ,P terminal d8ViCe and 3 term,nal d0V,C8 COnn9Cted to 

the other network. 

19 The method according to any of the claims 16 to 18. further comprising the step of dynamically associating an IP 
terminal device client's subscriber data with a call 

20 A method of operating an IP network connected to another network, the IP network handling calls between IP 
fe™rS connected to the IP network as well as calls between an IP terminal devce andatermmal device 
™MX™o*e other network, the method comprising the step of providing at least one supplementary service 

35 for calls to or from an IP terminal device. 

21. The method according to claim 20. wherein the supplementary service is chosen from at least oneof: 
originating restrictions; 

40 - a terminating restriction; 

- call forwarding: 

- calling line identification; 

- CLID restriction; 

- calling name display; 
45 - call transfer. 

^ Thft mft thod according to claim 20 or 21 . further com prising the step of dynamic ally associating an IP te rminal 

device client's subscriber data with a call. 

so 23 The method according to any of claims 20 to 22, further comprising the step of routing a voice call between two 
' IP terminal devices without double encoding/decoding of the voice data. 

oa a oatewav between an IP network and another network, the gateway handling calls between IP terminal devices 
cSSZ to the IP network as well as calls between an IP terminal device and a terminal device connected to 

55 

to an I P terminal device. 
25. ihegatewayaccordingto^ 
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client's subscriber data with a call. 

26. A method of operating IP network having a gateway between the IP network and another network, the gateway 
handling calls between IP terminal devices connected to the IP network as well as calls between an IP terminal 
device and a terminal device connected to the other network, the method including the steps of: 

routing call signaling for a call between two IP terminals though the gateway and routing voice traffic between two 
IP terminals without pasing via the gateway. 

27. An IP network having a gateway between an IP network and another network, the gateway handlingcalls between 
& IP terminal devices connected to the IP network as well as calls between an IP terminal device and a terminal 

device connected to the other network, the method including the steps of: 

routing call signaling tor a call between two IP terminals though the gateway and routing voice traffic between two 
I P terminals without pasing via the gateway. 
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SSDs(PTNb) 



State idle 
LCD dark 



Key depressed 



a) 



or/and 



_DRQ _ 



H.225 RELEASE COMPLET I (opt) 



H.225 RELEASE COMPLETE 



H.245 



Call Control 
Media path 



| Client A releases the call| 



H.245 
H.245 

JDCF 



end >esskmComma] kd 



end! lessionCoramar d 



JDRg 
DCT 
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CS 



MMCS Ga teway 1„ 
TrkSide LineSide 
FfrkA LeadcrlFA 



Client 
Gk l A 
|A calls B| 



I P Network 
Client 



Gk2 



MMCS Gateway 2^ 
LineSide TrkSide 
F B Leader 2 LTik2FnkB C5> 




ELAN Message between CS and ITGs cards 
IP to IP call specific message and parameter 
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Q.93I messages (ISDN or H.225.0 call signalling) 

i»» ELAN messages dedicated to Coll Transfer operation 

► SSD messages 

► H.22S.0 RAS signalling 

xxx.inv invoke PDU for operation xxx 

xxx.rr return result PDU for operation xxx 

xxx.re return error PDU for operation xxx 

Fj£2 Follower Card which handles the IP call to Client X. This call is the 

secondary call of the call transfer operation 

L Leader Card 

nNb rerouting Number 

XingNb transferring Number 
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CS Leader F A 
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•B2 



is an 



IP Set) 



Requei tForXfcrtcallll): 



DNclalllDI. PTNa 



(Check that A is allowed to xfer to C?) 



SETUP 



^ CAD-DNc 
ALERT ^ 



UUIE[ rtInitiateJov(rrrp>-DNc,CallID2) 
CalUDI] 



Request ForXfe 



DNcCalllM 



RespMllD2^ 



see Figure 29" incoming 

IP to MMCS CW cair 

use an other PTN and VTN of Client B 



CONNECT. 



)SD(PTNb2) 



Update Sen m State RingbacJ 
_ iSD CPTNh2) 



Update Scrcep State Active 

SPEECH PATH 



SSD (PTNa) 



State idle 



SSDJPTMbl) 



RLSkcy press 



release 



_ IP Network ^ 

► ^a~- — ■ ' — 

r Bi Client A Client B 

Caltl 



FACILITY 



Client A initiates a 
call transfer to C 



UULE ctlniUate.lDV{n *^Nc,CaTUD I) 



FAaLTTY 



CalllDl] 



SETUP 



CAD-DNc 

UUIE[ ^Sdup.lnv{Call{D2,Xii«Nb-Dh|b} 
CallID21 

ALERT 



ctSetapjrr 
CONNECT 



Call 2 



REL < 
UU1EI( 



ctlnifatejr] 

REL COMPLETE 
UUIE ctInitiite.iT] 



AR9 
-ACT 



COMPLETE 



© 
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SCN 



Set C Set B 



M MMCS Gateway m + 
CS Leader F A 

SPEECH PATH 



IP Network 



Client A 



CALL 
ON HOLD 



SETUP 



CADONc 
CA«DNb 



ALERT 



SSD 



PTNa) 



TRN 



key press / releas c 




Prim -, Key wink 
SSD PTNa) 



SSD 



Q If transfer is allowed ) 



TRN 



I Update Call Register of B 
with tcr aide -C 



CONNECT , 




© 



FACILITY 




, . UUIE{ ctlnitUteJnv {nNb-DNc. CallUX > 

(MB is not an I? Set J CaUIDl] 



© 
> 



digits on DNc 



Riagl ack Tmc 



(PTNa) 



Update Screen S Ate Ringback 
SSD PTNa) 



key press / releas : 



SSD PTNa) 



Lam] > dark, LDS of 



© 



© 



REL COMPLETE 



UUIE[ctIoltfatejnr] 



3Z 
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IP Network 



Client A Client B Client C 



^Check thai A is allowed to xfer to C? i 



RcqutstFor acrRe*p(cullir>2) 



DNcCalllLI 



sec Fig , 32 "IP 10 v bMic wU " 



UU1E 



SSD 
Key 

ssd 



Update Screw 



SSdfPTNbn 
^ RU key prc«7 



SSD(PTNa)_ 
State idle 



(PTNc) 



) press /release 
(PTNU2) 



Sate Active 



T release 



SPEEaiPAlH 



Alert 



"taSciup.rr 



FAaUTY 



ctlnitlateinv {r|Nb~DNc, CaTlICp) 
CalUOl] 



SETUP 
(JAU=UNc 
UUIE[ etSetupllav (CalUD2) .CilUD2] 



SETUP 



AL ERT 



CONNECT 



Can 2 



© 



© 



AJtQ_ 
-AQF 



© 



CAD-DNc 
UUlEl ctSetuA.iov {CalUD2) ,CkllID2J 
ALERT 



© 



ct5e1up~rr 



CONNECT 



© 



REL COMPLETE 



ctlDitiatcrr 

REL COMPLETE 
ctlmtutcrr 



© 
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MMCS Gateway 



CS Leader F A , F Bi 

call signalling 



^ ^ IP Network ^ 
^ a^ 

F c Client A Client B Client C 



© 



© 



© 



f UUIE[ 

( 

^ Faci1ity(cal 



c 



Call I 




UU1E[ rtldeatifyOnv(tr it) 



CallID2] 
ID2) 



cl Identify ii voice 
Facility (c4lHD2) 



cildentify i ivokc 
rrNb=l >Nc 



FAaLTIY 



FACILITY 



UUIE[^ldcDtlly.rr{Cal 
CallID2] 

FACILITY 



UUIE[ c tloUtoteJnv{rTN >=DNc, CallID2) 
CalllDI] 



Client A initiates a 
call transfer with 
consultation to C 



FACILITY 



UUIE(<tldenttfyiov{tiv t) 



FACILITY 



UUIE[(lldcntify.iT{Cal 
CaIUD2] 



IID2, 



CallID2] 



ID2,rrNtrDNc} 



Same a: \ Figure 34 



Ho 
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SetC 



MMCS Gateway 



CS 



Leader F A i Fbi 

CALL SIGNALLING Call I 



g IP Network m 
Client A Client B 



S une as Figun : 32 



SPEECHPATH 



(]fC is not an IP Set j 



UUIE[ rtldentuyinv{mjc) 



FACILITY 



UU1E[ 



Call 2 



FACILITY 



Client K initiates a 
call transfer with 
consultation to C 



CallID2] 



:Udefltify.rr(CaMD2, nNb-DNc 
CaUID2] 
FACUJTY 



UUIE[ c tInltUteO«v{rrNb=DNc CallID2) 
CalllDl] 
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IP network 



MMCSGW 



IPfifTAproflh 
Activation of CFAC 
toDNb - 



R225.0 




A activates call 
forward all call to B 



SETUP 



cfacckRestrktioiiJDvoke 
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CONNECT 
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( 



R225.0 




R225.0 
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keyO 
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{CFU, Di /ToNb-DNc, SelNb-DNbJJ 



_ARQ_ 
_ACT 
"VB2 



UUlE[checkKesk:riction.invoke{bivToNb-D>lc>] 



release 



CONNECT 



UUlE[activatelpiveraion.iTj 
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